The effects of glucose and cyclic GMP on RNA synthesis and nuclear morphology in starved rats.
Feeding rats in diet high in glucose has been demonstrated to inhibit the induction of many enzymes, block the action of glucocorticoids, and, in general, appears to result in decreased cyclic AMP activity. We found that glucose feeding depresses both messenger RNA (mRNA) and non-mRNA synthesis. Electron microscopic examination of the nucleus revealed that glucose feeding decreases the granular component of liver cell nucleoli. It only slightly decreases liver cyclic AMP levels, but produces a sixfold elevation in levels of the cyclic AMP antagonist, cyclic GMP. Administration of bromocyclic GMP, like glucose feeding, depresses mRNA synthesis, but does not simulate the effect of the carbohydrate on nuclear morphology. In addition, glucose feeding halves liver inorganic phosphate and triples ATP levels. Phosphorylation of nuclear proteins, however, remains unaltered. Despite the antagonism between glucose feeding and glucocorticoid activity, the former compound did not change the binding of dexamethasone to liver nuclei.